Abstract-Bridge rectifier of three-phases is has widely applications in power systems. This rectifier consummates a wave form that has been shaped by a non-linear of the input current, though in the power system. The harmonic parts caused by such power electronic devices have critical effects on a number of aspects of power networks, particularly, on distribution. In accumulation, the value of Total Harmonic Distortion (THD) is high; it causes unwanted distortion on the sinusoidal figure of the wave for the input current. The outcomes propose a new circuit for a three-phase rectifier, making use of harmonic current injection method. The MATLAB software has been used to simulate the proposed circuit. A prototype has been developed to prove the actual results and compare them with the simulation results of the proposed circuit. The proposed circuit applies active harmonic current injection method with a capacitor bank, which, compared to conventional circuits, is not sophisticated. The model has been verified with feedback injection harmonic current to demonstrate the strength of the system. The evaluation of the simulation results and experimental outcomes from the prototype represents an unimportant difference. The proposed circuit has minimized the THD drawn from the input current supply down to 5.5%.
I. INTRODUCTION
In power electronics, the performance of the equipments is affected by source conversion and generation. In most cases, from generation distorted currents are produced, and these currents affect the over-all output of such equipments. Based on a comprehensive review of threephase AC-DC convertor, it is found that, despite the simple and popular configuration of this convertor, the system generates a high total harmonic distortion in input current. In addition, undesirable distortion of the sinusoidal shape of the wave for the input current is the result of the high value of THD. This research struggles to reduce effect of THD generation of a three phase AC-DC convertor. AC-DC convertors that are extensively in use, generate high harmonic distorted currents. Undesired efficiency is the unavoidable result of the high value of total harmonic distortion.
Generally, when in propagation, non-linear AC currents are in sinusoidal waveform. Also, for better power quality, a pure sine waveform is required. Increased obsession with harmonics and the effect of highly distorted harmonics lead to the harmonic current injection technique. Harmonic current injection method describes the way of shortening signal path and improving its quality and measurement specs considerably. This method will break down the input power of the rectifier in the current injection network in order to improve the input current THD. Important to the point, Haven observed that the method only takes harmonic current in the DC link back to the utility line current. In such a case, different improvement level depends on the component in the reinjection path. Research proposition regarding the component of the reinjection path includes applying passive current injection network, a zig-zag auto transformer, and a special magnetic device to make use of the combination of active and passive current injection network.
The Power electronics have many power system applications which are mostly used to control power flow with high efficiency and sufficient usefulness [1] . The three phase bridge rectifier has been employed by synchronized power electronic loads like DC motor drives, variable limit AC motor drives; uninterruptible power supplies (UPS), high power induction heating equipment, and etc that produce nonlinear characteristics [2] . Changeable speed motor driver belongs to the power system electronics that has been used by the three-phase bridge rectifier uncontrolled diode as the crossing point with the AC supply. The line current drawn by such an interface can have a total harmonic distortion (THD) as high as 80% of the total harmonic distortion (THD) of the input current with the high value of 80%. The utility lines of the switching device which has diode type, offer a nonlinear description of the input current that has caused significant harmonic current in utility lines. As such, it creates an amplified distortion and leads to the malfunction of sensitive electronic elements, increased losses, and also ineffective convention of electric energy [3] .
The figure of the problems of the power distribution system is due to the input current of the rectifiers that have a non-linear description. These problems include:
1. Phase varying of the current and voltage basics require the supply, and division tools switch reactive power that permanently increases their volt-ampere ratings. 2. Lower input power factor and High input current harmonics. 3. Worse rectifier capability resulted from the large RMS rate of the input current. 4. High reactive components dimension.
To clarify harmonic distortion problems, two key alternatives have been discussed [4] : First, to develop rectifiers which do not create extreme harmonics and, second, to set active or passive power filters to reduce the accessible distortion level. Both of these propositions have recently been popular fields of research and development. Active power filters (APF) are typically used for lessening current harmonics in supply networks, at low and medium voltage distribution levels. In three-phase bridge converters, different harmonic decrease converters have been proposed. A PWM-bridge is usually employed. It covers not only the reduction but also other operations such as var-compensation, active-filtering, and regeneration or invention [5] .
II. METHODOLOGY
Two switching devices constitute the proposed circuit of three phase bridge rectifier. , two LC filters, and a harmonic injection network. Figure 1 shows the main circuit design of the current injection method. Thus, the proposed rectifier has the ability to realize low total harmonic distortion. The optimal technique controls the injection current in order to smother the input current distortion. This technique figures out the enhancements of the proposed rectifier, and finalizes particulars of the function and the best design method. Simulation and experimental results verify the validity of the proposed circuit and design method.
Proposed circuit of harmonic current injection method
B. Main Circuit
By looking at this figure, it is evident that it has used a single leg for the harmonic injection circuit. This rectifier requires a three-phase diode bridge, two transistors that are S 1 and S 2 in divider leg, a filter reactor maintaining the integrity of the specifications L d , filter capacitor C d, and the harmonic current injection network. For reducing the total harmonic distortion (THD) of the input currents, to adjust the largeness of the third-harmonic current of the injection network that comes from the rectifier output terminals with 3/4 of the recorded current. It is essential that the injection current and the harmonic component of the rectifier be in phase. This produces the terminal voltages at the triple of the line frequency.
A. Three Phase Bridge Rectifier: The Application of Active Current Injection
The method of current injection has already been used in previous works to minimize the THD [5] . Feed backing the third harmonic required by the rectifiers to the ac mains, is the key idea this injection works to expand the harmonic content. Employing a passive or active network is useful for presenting the three phase topologies. In this way, as it is illustrated in Figure 2 . The problem will be relieved. In this projected circuit, topology of three phase rectifier with active network of current injection was utilized. Two of the switching transistors are used in the proposed circuit to build up active circuit that is necessary for injection current technique. 
C. Circuit Topology
The block diagram of the prototype circuit is shown in figure 3 . The three phase bridge diode rectifier rectifies the three-phase input current of the rectifier to DC. The harmonic generator has been pre-programmed to generate a 250 Hz to inject the fifth order harmonic. This generator harmonic is synchronized to align its phase with that of the supply input current and feedback into the input. The 5th harmonic current injection will reduce the THD of the input current. The current injection device is a capacitor bank and the current injection generator is a preprogrammed integrated circuit. After the current injection, when the distortion level of the circuit was measured, it was reduced to the desired level of this paper.
FIG 3. Prototype circuit block diagram

D. a Sketch of the Current Injection Network
The proposed circuit contains two switch devices (IGBT Transistors) within the Current Injection Network. The use of the IGBT in this circuit is because of its high efficiency and swift switching. The reason is that it is designed to quickly turn on and off. The input current for the three phase Diode Bridge rectifier has a fifth order harmonic within it and this leads to both high THD and a nonsinusoidal waveform in the input current. Thus, it is crucial to reduce harmonic in the fifth order which leads to an improvement THD and a sinusoidal waveform in the input current. The Current Injection Network has two switches at its core. When the switches are programmed at 250Hz, the THD is reduced while the sine wave of the input current is amplified.
E. Simulation Circuit
To Simulink the circuit of this project, the MATLAB software was used as it is shown in Figure 4 , the circuit consists of three phase input power supply Va, V b and Vc. The output ports for the inductors L1, L2, and L3 were connected to the input of the next part of the circuit (Rectifier). The rectifier part contains six Diodes (D1 -D6). A diode is implemented in parallel with a series RC Snubber circuit. In on-state, the Diode model consists of an internal resistance (Ron) and inductance (Lon). The two switches IGBT Transistors are programmed with 250 Hz. It is for reducing the fifth order of the harmonics along with the total harmonic distortion and the sinusoidal waveform of the input currents. The logic circuit was applied to avoid the short circuit between two transistors. It means that through pulse waveform, one of them is at on-state and the other one is at offstage Figure 4 illustrates the circuit diagram which has been simulated by MATLAB software to demonstrate the performance of the proposed circuit. Figure 5 explains the input current's simulation result without regarding injection harmonic current net of the suggested circuit. At earliest observations, the physical aspect of the input current revealed that, square wave touches the input current through harmonic components. The highest peak of input current is 1.5 A per phase. I A, I B, and I C are phase currents that are associated with the three-phase source. It is obvious that when applied to power system, this wavepattern is fully distorted and will cause noise, power loss, and low efficiency. Discussions about each of the phases are presented as follows. Figure 6 represents the FFT analysis of phase A of the bridge rectifier without current injection. The current is 1.6 a peak. The simulation was done over frequency of 0-9950 Hz. Since the source frequency is 50 Hz, the maximum harmonic frequency was set on 199th harmonic. . At the fundamental frequency (50 Hz), the distortion level of 100% is expected. Apart from the fundamental frequency (first harmonic), the fifth harmonic as well as the seventh one are the highest with respective THD level of 22.84 % and 11.16 %,. Figure 6 shows the analysis of phase A current. It also shows that the 5 th and 7th harmonic is the highest. Figure 7 demonstrates the input current with injection harmonic current, and LC filter with load impedance Z=244 Ω net of the model circuit. The physical aspect of the input current crudely reflected sinusoidal wave. The maximum peak of the input current has been 7.5A per phase. Figure 8 embodies the input current with injection harmonic current, without filter, with load impedance Z=270 Ω net of the planned circuit. The entity of the input current displays sinusoidal wave. The maximum peak of the input current is 9 A per phase. The current roughly showed sinusoidal wave. The maximum peak of input current has been 7.5A per phase. 
III. RESULT AND DISCUSSION
A. Simulation Result
B. The Experiment Result
To provide experimental proof of the proposed circuit, an experimental prototype of three-phase bridge rectifier with injection harmonic current was built Figure 1 reflects the circuit diagram of the proposed approach. It has been implemented with the values of parameters equal to those in the simulation model. Figure 9 shows the result of measuring the input current without injection of the proposed circuit. It is obvious that the input current is in square wave because of the nonlinear nature that causes signification of harmonic component which, in its turn, results in the increase of the misrepresentation. The extreme peak of the input current is 1.5 A per phase. Through the comparison of the simulation result, as it is shown in Figure 5 , with the measurement result of Figure 10 , it is understood that they are in agreement. The input current wave forms of both simulation and measurement display a close resemblance. The difference of percentage for the input current of both simulation and measurement is as small as 0. Using a power quality clamping meter for the phase A of input current, figure 10 shows the FFT distortion level without injection current and filter. If this result is compared with that of the simulation, the similarity between the 5th orders will be so obvious and very high. Figure 11 indicates the input current with injection harmonic current, and LC filter with load impedance Z=240 Ω net of the proposed circuit. The natural facet of the input current roughly showed the sinusoidal wave. The maximum peak of the input current is 7.8A per phase. Figure 12 shows the input current with harmonic current injection, and LC filter with load impedance Z=270 Ω net of the proposed circuit. The physical facet of the input current roughly showed sinusoidal wave. The maximum peak of the input current is 7.9A per phase. In general, the power electronic products have high power density and efficiency. In this regard, low current distortion and simple control scheme are strongly highlighted for the industrial applications. A new design of a three-phase rectifier with harmonic current injection method has been attainable. It is possible to actualize this method by using harmonic current injection net and LC filter. The parameters of the proposed circuit have been explained. The simulation and experimental result of the proposed circuit have been confirmed by the measurement result. Achieving low THD without injection and filter can be mentioned as a notable result of this project. . In previous records, this has been reported around 32%. The THD with injection and filter is reduced to 5.5% in this project, which, based on standards, is acceptable.
